VIETNAM NATIONAL UNIVERSITY, HANOI SOCIALIST REPUBLIC OF VIETNAM
VNU UNIVERSITY OF ENGINEERING AND Independence — Freedom — Happiness
TECHNOLOGY

INFORMATION ON DOCTORAL THESIS

1. Full name: Tran Thi Thuy Quynh 2. Sex: Female
3. Date of birth; 22/09/1979 4. Place of birth: Hanoi
5. Admission decision number: 2377/SPH Dated 14/12/2006

6. Changes in academic process:

- Decision No. 661/QD-DTSDH, dated 24/10/2007 of the Rector of the University of
Engineering and Technology on adding supervisor.

- Decision No. 4050/QD-SDH, dated 07/04/2008 of the President of Vietnam National
University, Hanoi on allowing Ph.D student to pause the study program in a 24-month
period from 01/07/2008 for reason of maternity.

- Decision No. 2905/QD-SDH, dated 12/10/2010 of the President of Vietnam National
University, Hanoi on allowing Ph.D student to pause the study program in a 24-month
period from 01/07/2010 for reason of maternity.

-~ Official Letter No. 2637/DHQGHN-DT, dated 09/08/2011 of the President of the
Vietnam National University, Hanoi on allowing Ph.D student to continue the study

program from 7/2011.

7. Official thesis title: Improving performance of the radio direction finding system using
antenna without phase center in the correlated environment.

8. Major: Telecommunication Engineering 9. Code: 62 52 02 08

10. Supervisors:

- Prof. Dr.Sc. Phan Anh

- Assoc. Prof. Dr. Tran Minh Tuan

11. Summary of the new findings of the thesis:

The thesis proposes the radio finding systems which work well in correlated
environment. The proposed systems include:



a. An Asymmetric AWPC (Asym-AWPC), which is composed of two arrays of
vertical dipoles and one of them is asymmetric at least, is designed. The DOA
estimation system, includes the antenna and Multiple Signal Classification
(MUSIC) algorithm (called Asym-AWPC-MUSIC), operates in full space (from 0°
to 3600) with advantages of simple hardware, high resolution, less sensors than
sources, and isotropic array. The detailed results are shown as:

e The performance of the Asym-AWPC-MUSIC is the best if the rotation
angle of the antenna is averaged (360" divides by the antenna rotation
number).

e The asymmetric factor of the antenna is equal to 0.6. This value satisfies
the desired characteristics of the proposed system.

e The performance of the Asym-AWPC-MUSIC versus Signal to Noise
Ratio (SNR), resolution, and snapshot number is better than that of
UCA-MUSIC (the DOA estimation system is composed of Uniform
Circular Array and MUSIC algorithm), respectively. The obtained
resolution is 0.5 degree.

b. The Asymmetric AWPC is combined with Compressive Sensing algorithm
(called Asym-AWPC-CS) to estimate DOA exactly in a correlated environment
without the memory for the measurement matrix entries. The detailed results are
shown as:

e The performance of the Asym-AWPC-MUSIC is perfect if the sources
are uncorrelated, degrades if they are correlated, and fails if they are
coherent.

e The measurement matrix, built from the Asym-AWPC, satisfies
conditions to apply CS directly for DOA estimation without memory.
The system works well in a multipath environment even the sources are
coherent.

e In (0;2] examined range, the asymmetric factor of the Asym-AWPC is
larger, the resolution of the system is better.

e The computational load of the Asym-AWPC-CS is larger than that of the
Asym-AWPC-MUSIC.

12. Practical applicability, if any: radio direction finding system.
13. Further research directions, if any: For Asym-AWPC-CS:

a. Relationship between the rotation step number of Asym-AWPC and spatial
spectrum.

b. Improving angle resolution and computational load.

c¢. Hardware implementation ability.
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